Intracytoplasmic sperm injection of bovine oocytes with stallion spermatozoa.
Five experiments were designed to study the fertilizability and development of bovine oocytes fertilized by intracytoplasmic sperm injection (ICSI) with stallion spermatozoa. Experiment 1 determined the time required for pronuclear formation after ICSI. Equine sperm head decondensation began 3 h after ICSI; 42% were decondensed 6 h after ICSI. Male pronuclei (MPN) began to form 12 h after ICSI. Female pronuclei (FPN), however, formed as early as 6 h after ICSI. In Experiment 2, ionomycin, ionomycin plus 6-dimethylaminopurine (DMAP), and thimerosal were used to activate ICSI ova. None of the ICSI ova cleaved after treatment with thimerosal. Ionomycin activation after 24 and 30 h of oocyte maturation resulted in 29 and 48% cleavage rates, respectively. Ionomycin combined with DMAP resulted in 49, 6 and 3% cleavage, morula and blastocyst rates, respectively, when oocytes were activated after 24 h maturation. In Experiment 3, rates of cleavage (45-60%) and development to morulae (4-13%) and blastocysts (1-5%) stages following ICSI were not different (P>0.05) among three stallions. Treatment of stallion spermatozoa with ionomycin did not affect cleavage or development of ova fertilized by ICSI. The chromosomal constitution of blastocysts derived from ICSI was bovine, not bovine and equine hybrids. In Experiment 4, to make male and FPN form synchronously, colchicine and DMAP were used for 4 h to inhibit oocytes at metaphase during activation; 63% of oocytes were still at metaphase 8h after ICSI when treated with colchicine, and 50% of sperm nuclei were decondensed. About 18 h after ICSI, 21 and 50% male and FPN had formed, respectively, but cleavage rates were low, and only 1% developed to morulae. In Experiment 5, to test if capacitated equine sperm could fuse with the bovine oolemma, capacitated spermatozoa were injected subzonally (SUZI). Of the 182 SUZI oocytes, 49 (27%) contained extruded second polar bodies. After activation of oocytes with second polar bodies, 44, 22 and 15% developed to 2-, 4- and 8-cell stages, respectively, but development stopped at the 8-cell stage. None of the unactivated oocytes cleaved. In conclusion, equine spermatozoa can decondense and form MPN in bovine oocytes after ICSI, but subsequent embryonic development is parthenogenetic with only bovine chromosomes being found.